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(57) Abstract 

An elastomeric composition comprising a blend of a block copolymer having terminal polystyrene units and olefin elastomeric 
midblock units and an ethylene alpha-olefin polymer. The ethylene alpha-olefin polymer preferably has a hardness of from about 65 to 
about 85 Shore A. In a preferred embodiment, the enthylene alpha-olefin polymer is a substantially linear olefin polymer characterized as 
having a) a melt flow ratio, Iiofy ^ 5.63; b) a molecular weight distribution, MJM a , defined by the equation Mw/M n > (Iio / h)-4.63, and c) 
a critical shear stress at onsetof gross melt fracture of greater than about 4 x10 s dyne/cm 2 . The substantially linear olefin polymer may be 
further characterized as a copolymer of ethylene with a C3-C20 alpha-olefin. The preferred block copolymer is selected from SEBS, SBS, 
SEPS and SIS. A preferred composition includes a plasticizing quantity of processing oil, ranging from 0 to 1000 parts of oil per 100 parts 
of elastomer, and preferably 20 to 200 parts of oil per 100 parts of elastomer. The preferred processing oil is selected from mineral oil, 
paraffinic oil and naphthinic oil and liquid polybutene oil. 
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ELASTOMER 

TECHNICAL FIELD 

5 This application is a continuation-in-part of an application 

entitled ELASTOMER, filed April 8, 1994, having Serial No, 
08/225,179. The present invention relates to an elastomer having 
improved properties, and more particularly to an elastomer 
employing an ethylene alpha-olefin polymer in combination with 
1 0 softer block copolymers and oils that maintains the softness of the 
block copolymers while substantially improving the mechanical 
integrity of the elastomer. The invention also relates to formulations 
in which the oil component is substantial. 
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BACKGROUND ART 

Block copolymers such as the Kraton series of polymers 
having terminal polystyrene units and olefin elastomeric midblock 

5 units are used in a wide variety of formulations to produce elastomers 
for various purposes. Most of the time, the block copolymers, as they 
are generically known, are modified by or combined with other 
materials in order to modify some or all of the properties of the block 
copolymer. For example, oil is often added to function as a plasticizer. 

0 Chen U.S. Patent No. 4,369,284 is the first if several Chen patents 
that disclose a composition consisting essentially of certain Kraton 
type block copolymers mixed with oil resulting in gelatinous 
materials that have certain desired properties. Other similar block 
copolymers such as other forms of Kraton are also shown as not 

5 providing those improvements when mixed with oil as disclosed in 
Chen. 

Polypropylene and other polyolefins are often added to 
improved desired properties of block copolymers. These materials 
often times improve many of the properties of the block copolymers 

0 but bring with them the characteristics of the modifying agent. 
Polypropylene, for example, improves block copolymer physical 
integrity and processability but substantially increases the hardness of 
the resulting elastomeric compound. 

A new class of compounds has been patented recently, 

5 being generically called ethylene alpha-olefin polymers. Such 
polymers are described in U.S. Patent No. 5.272.236 and U.S. Patent 
No. 5,278,272, both to Lai et al. These two patents generally describe 
elastic substantially linear olefin polymers and characterize them by 
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properties of the polymers such as melt flow ratio, molecular weight 
distribution, critical shear rate at onset of surface melt fracture and 
the like. The ethylene alpha-olefin polymer compounds are said to 
produce useful compositions by combining the substantially linear 

» 

5 ethylene alpha-olefin polymers with at least one other natural or 
synthetic polymer. Preferred other polymers listed are 
thermoplastics such as styrene-butadiene block copolymers, 
polystyrene (including high impact polystyrene), ethylene vinyl 
alcohol copolymers, ethylene ethylene acrylic acid copolymers, other 
1 0 olefin copolymers (especially polyethylene copolymers) and a number 
of other materials. No specific examples of such useful compositions 
are disclosed. These ethylene alpha-olefin polymers are also known as 
metallocenes. 

This new class of compounds, herein referred to as 
1 5 ethylene alpha-olefin polymers, are described as polyolefin elastomers 
that are extrudable, moldable, and formable. Typical properties of 
these ethylene alpha-olefin polymers are: density between 0.864- 

» 

0.935; 100% modulus between 150-750 psi; elongation between 700- 
1000%; melting point between 50-70 °C; and hardness between 65- 
20 85 Shore A, 

Nothing in the prior art suggests that these ethylene 
alpha-olefin polymers would solve any of the problems of current 
block copolymer formulations. The ethylene alpha-olefin polymers 
have a compatibility with processing oils that is not expected in the 
25 prior art because other olefin polymers do not exhibit such affinity. 
Specifically, polyethylene/ethylene methyl acetate copolymers, 
polyethlyene/ethylene vinyl acetate copolymers and others are not 
even capable of being admixed with oil in large quantities. The failure 
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of other ethylene polymers would lead to the expectation that 
ethylene alpha-olefin polymers would not seem to be a source of 
improvement for current formulations of block copolymers with 
olefinic polymers where processing oil is needed to promote proper 
5 elastomerization of the block copolymers. 

Nevertheless, it would be a great advance in the art if 
some way were to be found to strengthen block copolymers, 
particularly as to mechanical integrity, while not adversely affecting 
the softness of the elastomer. 
10 Accordingly, it is an object of the present invention to 

provide a new composition having softness similar to that produced 
by block copolymer compositions with processing oil with out the 
attendant destruction of mechanical integrity. 

Other objects wiU appear hereinafter. 



4 
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DISCLOSURE OF THE INVENTION 

It has now been discovered that the above and other 
objects of the present invention may be accomplished in the following 
5 manner. Specifically, the present invention provides an elastomeric 
composition having a desired predetermined hardness. 

The composition of this invention comprises a blend of a 
block copolymer having terminal polystyrene units and olefin 
elastomeric midblock units with an ethylene alpha-olefin polymer. 
1 0 The composition has a predetermined hardness that is at least 10 
Shore A hardness units less that the Shore A hardness of the ethylene 
alpha-olefin polymers. Preferred ethylene alpha-olefin polymers have 
a hardness of from about 65 to about 85 Shore A, and yet the resulting 
composition surprisingly has a final hardness that is at least 10 Shore 

1 5 A units lower, and preferably is less than 50 Shore A, 

The amount of ethylene alpha-olefin polymer in the 
composition can be any amount that provides mechanical integrity 
without increasing the hardness of the composition without it by any 
appreciable amount, say 5% to 10%. Preferred ratios of block 
20 copolymer to ethylene alpha-olefin polymer range from 1:10 to 10:1, 
with a ratio of 1:4 to 4:1 being most preferred. 

The preferred ethylene alpha-olefin polymer is a 
substantially linear olefin polymer characterized as having 

a) a melt flow ratio, Iio /h ^ 5.63; 

2 5 b) a molecular weight distribution, M w /M n , defined by the 

equation M w /M n £ (ho /h ) -4.63; and 

c) a critical shear stress at onset of gross melt fracture of 
greater than about 4 x 10 6 dyne/cm 2 . 

5 
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The substantially linear olefin polymer may be further 
characterized as a copolymer of ethylene with a C3-C20 alpha-olefin. 

These ethylene alpha-olefin polymers are also known as metallocenes. 
The composition of this invention is useful with any of the block 
5 copolymer generally known, such as those having terminal 
polystyrene units and an olefin elastomeric midblock. Among these 
are those block copolymers selected from SEBS, SBS, SEPS and SIS. 

A preferred composition also includes a quantity of 
processing oil ranging from 0 to 1000 parts of oil per 100 parts of 

1 0 elastomer (phr) and preferably from about 20 to about 200 phr. The 
processing oils useful in the present invention may be any of the many 
processing oils that are used in combination with block copolymers of 
the type described above. Preferred due as much to availability and 
known results are oils selected from mineral oil, paraffinic oil and 

1 5 naphthinic oil and liquid polybutene oil, commonly known as 
Indopol® Oil, available from Amoco Chemical Company. All that is 
required of this component is that it be compatible with the block 
copolymer and function as expected as a plasticMng agent with that 
block copolymer. 



6 
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BEST MODE FOR CARRYING OUT THR INVENTION 

As set forth above the present invention provides for 
surprising and unexpected improvement in block copolymer 
5 technology, in that it is now possible to have all of the desirable soft, 
elastomeric properties of block copolymers and also have mechanical 
integrity without compromise of these properties. 

Specifically it is possible to have improved mechanical 
integrity without loss of softness, such that ethylene alpha-olefin 

1 0 polymers with hardness of 75 Shore A, for example, can be combined 
into elastomers having a desired hardness of 40 or 45 Shore A, with 
the resulting composition having improved mechanical integrity and a 
hardness virtually unchanged by the addition of the ethylene alpha- 
olefin polymer. It has been discovered that large quantities of 

15 ethylene alpha-olefin polymers can be formulated with block 
copolymers without materially changing the hardness of the block 
copolymer formulation. The resulting elastomeric composition has a 
predetermined hardness, depending on the needs of the end user. 
The addition of the ethylene alpha-olefin polymer does improve 

20 mechanical integrity keeps the hardness of the composition at least 
10 Shore A units less than the hardness of the ethylene alpha-olefin 
polymer 

Block copolymers are, for the purpose of this invention, 
defined as block copolymers having terminal polystyrene units and 
25 olefin elastomeric midblock units. Among these are the block 
copolymers formed from ethylene, butylene block copolymers having 
terminal polystyrene units, known generally as SEBS copolymers. 
SEBS polymers are commercially available from Shell Chemical 

i 
i 

7 
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Company under the trademark KRATON®. Block copolymers are 
described in U.S. Patent No. 3,686,364 and U.S. Patent No. 
3,865,776, among others, are typical examples of the block 
copolymers contemplated by the present invention. The disclosure of 
5 both of these patents in incorporated herein by reference. 

In the latter patent, assigned to Shell Oil Company, 
copolymers are described as having ethylene butylene central blocks 
of from 50% to 80% by weight of the copolymer molecule in 
approximately equal proportions of ethylene and butylene. The 

1 0 terminal blocks are substituted or unsubstituted polystyrene. Other 
thermoplastic elastomeric block copolymers with terminal 
polystyrene units (unsubstituted and substituted, such as 
polyalphamethylstyrene and other mono-substituted polystyrenes) are 
also contemplated in the present invention, including butylene 

1 5 polymers (SBS), isobutylene polymers (SIS) and hydrogenated 
polyisoprene polymers (SEPS), all with terminal polystyrene end 
units. 

The second component of the novel compositions of this 
invention are ethylene alpha- olefin polymers or metallocenes. These 

20 polymers are described in U.S. Patent No. 5,272,236 and U.S. Patent 
No. 5,278,272, both to Lai et al., both of which are incorporated 
herein by reference. It is intended that the general term ethylene 
alpha-olefin polymer be defined by the class of polymers described 
and disclosed in these two patents to Lai et al., and that the method 

2 5 of making the same be included in this description of the polymers. 
Preferred ratios of block copolymer to ethylene alpha-olefin polymer 
range from 1:10 to 10:1, with a ratio of 1:4 to 4:1 being most 
preferred. 
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Ethylene alpha-olefin polymers of the type Included in the 
present invention have the following properties: 

a) a melt flow ratio, Ii 0 /I2 £ 5.63; 

b) a molecular weight distribution, M w /M n , defined by 
5 the equation M w /M n > (I10 /I2 ) -4.63, and 

c ) a critical shear stress at onset of gross melt fracture 
of greater than about 4 x 10 6 dyne/ cm 2 . 

Other properties of the substantially linear polymers 
defined as ethylene alpha-olefin polymers herein include: 

0 a) a density of about 0.85 grams/cubic centimeter to about 

0.97, and 

b) a melt index I 2 from about 0.01 grams/ 10 minutes to 
about 1000 grams/ 10 minutes. 

Preferably the melt flow ratio, h 0 /I 2 . is from about 7 to 

5 about 20. The molecular weight distribution (M w /M n ) is preferable 
less than about 5 especially from about 1 .5 to about 2.5 and most 
preferably from about 1.7 to about 2.3. 

The substantially linear polymers of the present invention 
can be homopolymers of C3-C20 alpha-olefins, such as ethylene, 

0 propylene, 4-methyl-l-pentene, etc., or they can be interpolymers of 
ethylene with at least one C3-C20 alpha-olefin and /or C3-C20 
acetylenically unsaturated monomer and/or C4-C18 diolefins. The 
substantial linear polymers of the present invention can also be 
interpolymers of ethylene with at least one of the above C3-C20 alpha- 

5 olefins, diolefins and/or acetylenically unsaturated monomers in 
combination with other unsaturated monomers. Methods for making 
the ethylene alpha-olefin polymers described here are set forth in 
detail in the aforementioned Lai et. al. patents. 
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Commercial quantities of the ethylene alpha-olefin 
polymers of the present invention are available from Dow Chemical 
Company of Midland, Michigan, under the trade name ENGAGE® 
polyolefin elastomers. In experiments described below, ENGAGE® 
5 polyolefin elastomers were employed. EG 8100 was used, having a 
hardness of 75 Shore A, while EG 8150, EG 8200, EP 8500 and 
others by Dow have also been found to be applicable to the present 
invention. 

Another source of the ethylene alpha-olefin polymers or 
1 0 metallocenes of the present invention are available from Exxon 
Chemical Co. of Houston, Texas, under the trade name EXACT©. 
Exxon markets a series of these ethylene alpha-olefin polymers under 
the EXACT© trademark, using specific product designations such as 
4023, 4024, 4033, 4031, 4042 and 5008. 

1 5 compositions of this invention may comprise merely 

the block copolymer described above and the second polymer 
described as an ethylene alpha-olefin polymer. It is also contemplated 
that a quantity of processing oil be added such that a preferred 
composition includes a plasticizing quantity of processing oil, ranging 

2 0 from 0 to 1000 parts of oil per 100 parts of elastomer (phr) and 

preferably from about 20 to about 200 phr. The processing oils useful 
in the present invention may be any of the many processing oils that 
are used in combination with block copolymers of the type described 
above. Preferred due as much to availability and known results are oils 
2 5 selected from mineral oil, paraffmic oil and naphthinic oil and liquid 
polybutene oil. All that is required of this component is that it be 
compatible with the block copolymer and function as expected as a 
plasticizing agent with that block copolymer. 

10 
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The novel compositions of the present invention have a 
predetermined softness that is determined by the block copolymer 
and oil used in the composition. Amazingly the ethylene alpha-olefin 
polymers that form the remaining part of the invention compositions 
5 has virtually no affect on the hardness of the composition. Thus, for 
the first time it is possible to add a material that improves the 
mechanical integrity of a block copolymer elastomeric composition 
without adversely increasing the hardness of the elastomer. Typically 
the block copolymer will have a hardness of less than 50 Shore A, and 

1 0 even as low as 5 or 10 Shore A. The ethylene alpha-olefin polymers 

have a hardness ranging from about 65 to about 85 Shore A. The 
amount of ethylene alpha-olefin polymer in the composition can be 
any amount that provides mechanical integrity without increasing the 
hardness of the composition without it by any appreciable amount, say 
15 5% to 10%. 

When other olefinic polymers are added to block 
copolymers, such as, for example, polypropylene, the hardness 
increases generally with the increase in composition, as expected. 
Compositions with polypropylene and block copolymers such as SEBS 

2 0 tend to be balanced, trading softness for processability or mechanical 

integrity. As with any compromise, there are goals which are not 
achieved. 

In order to demonstrate the efficacy of the present 
invention, a series of experiments were performed. 

25 

EXPERIMENT ONIT 
In order to demonstrate that the composition of the 
present invention has superior softness while also having good 

11 
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mechanical integrity, a formulation according to the present 
invention was compared with a similar formulation using prior art 
polypropylene in place of the ethylene alpha-olefin polymer of the 
present invention. Formula A, below in Table I, represents the 
5 composition of the present invention. Formula B, also below in Table 
I, represents a prior art formulation using polypropylene. Formula C, 
also below in Table I, is a control having no additional polymer and 
being generally unsatisfactory as far as mechanical integrity. As can 
readily be seen, Formula A has both good processability and desired 
1 0 softness. Neither of the other products are satisfactory. 



20 



25 



TABLE I 

COMPONENT FORMULA A FORMULA B 



SEBS 
15 OIL 



PPE 



EA-E 
SHORE A 
INTEGRITY 



100 parts 
100 parts 
NONE 

50 parts 
35 
good 



100 parts 
100 parts 
50 parts 
NONE 
67 
good 



FORMULA C 

100 parts 

100 parts 

NONE 

NONE 

N/A 

N/A 



PPE represents polypropylene; E A-E represents ethylene alpha- 
olefin polymer, and N/A represents "not available" due to the product 
being inadequately formed using the same mixing techniques as the 
first two products. 



EXPERIMENT TWO 



In order to evaluate the present invention over a range of 
compositions falling within the scope of the invention, a number of 
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other formulations were prepared in which the amount of ethylene 
alpha-olefin polymer was varied with respect to the block copolymer, 
SEBS, to demonstrate the wide range of stability of the hardness of 
the compositions. Polypropylene (PPE) was included for ease of 
5 mixing and to permit a direct comparison across the entire range of 
variations. These results are presented below in Table II. 



TABLE II 



RUN NO. 


A 


R 


C 


D 


R 


F 


G 


H 


I 


OIL 


100 


100 


100 


100 


100 


100 


100 


100 


100 


SEBS 


100 


75 


50 


25 


0 


100 


100 


100 


100 


PPW 


20 


20 


20 

a 


20 


20 


20 


20 


20 


20 


EG 8100 


100 


100 


100 


100 


100 


75 


50 


25 


0 


SHORE A 


47 


46 


46 


43 


N/A 


47 


45 


43 


43 


INTEGRITY 


G 


G 


G 


G 


N/A 


G 


G 


G 


POOR 



As can be seen, the present invention functions over a 
wide range of ratios between the block copolymer and the ethylene 

alpha-olefin. In Table n above, the ratio of the two ranges from 4: 1 to 

► 

2 0 1:4 with no significant change in hardness or mechanical integrity. 
Note that run E was unable to formulate because the EG 8100 was 
unable to absorb oil and mix appropriately. 

EXPERIMENT THREE 

25 Additional experiments were performed without any 

polypropylene present, to determine the direct effect of an ethylene 
alpha-olefin polymer having a Shore A hardness of 75 on a block 
copolymer. These results are presented below in Table III, 

13 
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TABLE HI 



RUN NO. 


J 


K 


L 


M 


N 


OIL 


100 


100 


100 


100 




5 SEBS 


100 


25 


100 


100 


100 


ENGAGE 1 


100 


100 

■ 


75 


25 




EXACT 2 










100 


SHORE A 


44 


37 


40 


34 


60 


INTEGRITY 


Good 


Good 


Good 


Good 


Goo< 



10 



1 = ENGAGE 8100 by Dow 

2 = EXACT 5808 by Exxon 



All of the above experimental runs shown in Table III are 

1 5 illustrative of the surprising effectiveness of the present invention 

functions over a range of ratios between the block copolymer and the 
ethylene alpha-olefin polymer to produce soft elastomeric 
compositions with good mechanical integrity even though the 
ethylene alpha-olefin polymer has a much higher (and in many cases 

2 0 unacceptable) hardness of 75 Shore A. 



EXPERIMENT FOUR 
The compositions of this invention were compared with 
compositions made from other olefin polymers to demonstrate the 
2 5 unexpected and superior properties of the present invention. 
Specifically, compositions were mixed and formed into injection 
molded samples for testing. Each composition was prepared in the 
same manner and was tested using the same tests. The only variables 
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were the different olefin polymers and the ratios of block copolymer 
to olefin polymer as noted in the data presented below. 

Table IV identifies the various compositions that were 
prepared for evaluation and Table V illustrates the results achieved in 
testing hardness, tensile strength and elongation. 







TABLE IV 




NO. 


SEBS 
parts 


OIL 

parts 


2ND POLYMER 
parts/name 


a 


100 


100 


25/ENGAGE a 


b 


100 


100 


25/OPTEMAb 


c 


100 


100 


25/ELVAXC 


d 


100 


100 


25/ESCORd 


e 


100 


100 


100/ENGAGE a 


f 


100 


100 


100/OFrEMAb 


g 


100 


100 


100/ELVAXC 


h 


100 


100 


100/ESCORd 


i 


25 


ioo 


100/ENGAGEa 


j 


25 


100 


100/OPTEMAb 


k 


25 


100 


100/ELVAXC 


1 


25 


100 


100/ESCORd 



iStio? 0 EG 8100 iS Cthylene ^P 1 *- 01 * 111 PO^MT Of this 

b 0PTE ™ A ® TC 1 15 from Exxon is a PE/EMA copolymer 

c ELVAX® 550 from DuPont Is an PE/EVA copolymer 

a ESCOR® ATX 320 from Exxon is a PE/EMA/EAA terpolvmer 
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TABLE V 





NO. 


DURO 

Ami A 

snore A 


TENSILE % decrease 
psl 


ELONGATION 
% to break 


% decrease 




1 


O 1 


434 


control 


r? r~ r\ 

552 


control 




o 
z 


A 1 


285 


-34% 


/son 

238 


m0 mm *\ f 

-57% 




Q 

o 


oy 


294 


-32% 


243 


-56% 






OZ 


198 


-54% 


349 


MBA / 

-37% 




K 


rtO 


815 


control 


759 


control 




o 


ft 1 
O 1 


592 


-27% 


337 


-56% 


i n 

J. u 


/ 




558 


-32% 


503 


-34% 




8 


52 


474 


-42% 


390 


-49% 




9 


39 


good integrity 








10 


60 


n/a - 


excessive oil bleeding 






11 


58 


n/a - 


excessive oil bleeding 




15 


12 


48 


n/a - 


excessive oil bleeding 





As can readily be seen from the data presented in Table 
V, the compositions of this invention as identified by numbers 1,5 
and 9 produced surprising and superior results. Specifically, the 
hardness, tensile strength and elongation are all unexpectedly 
2 0 superior to the same values for those compositions using other olefin 
polymers. In fact, only the present invention was even capable of 
forming an elastomer composition when higher levels of oil were 
used, such as in numbers 9 through 12. 

2 5 EXPERIMENT FIVE 

Because composition 9 of Experiment Four possessed 
excellent integrity as an elastomer, whereas the prior art materials 
were unable to form due to excessive and undesirable oil bleeding, 
other experiments were performed to demonstrate another 

16 
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surprising and unexpected advantage of the present invention. 
Increased amounts of oil have been added up to 1000 phr in various 
formulations. 

Presented below in Table VI are test results of various 
5 formulations in which the amount of oil is increased substantially and 
two different ethylene alpha-olefin polymers are used in varying 
proportions. The increased oil produced very soft materials that may 
be formulated into a variety of products where soft, almost gel like 
materials are needed. Strength is measured in 300% modulus, which 
10 is the strain in psi at 300% elongation. 



RUN NO. 


AA 


BB 


TABLE VI 
CC 


PP 


EE 


OIL 


330 


330 


330 


330 


200 


SEBS 


100 


25 


100 


25 


25 


ENGAGE 1 


10 




25 




100 


EXACT 2 




10 




25 




SHORE A 


4 


3 


7 


3 


10 


Modulus^ 


41 


20 


41 


33 


42 



20 

1 = ENGAGE 8100 by Dow 

2 = EXACT 5808 by Exxon 

3 = 300% Modulus, psi 

N/A = not available due to excessive elongation 

25 

The composition of this invention can be processed into a 
wide variety of products in many industries, where soft and strong 
elastomeric materials are needed. As is normally the case, fillers, 
anti-oxidants, dyes, processing aids, and other ingredients may be 
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added as in conventional designs without adversely affecting the 
surprising and unexpected results of the present invention. 

While particular embodiments of the present invention 
have been illustrated and described, it is not intended to limit the 
5 invention, except as defined by the following claims. 
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CLAIMS 



1. An elastomeric composition having a desired 

predetermined hardness, comprising a blend of: 

a block copolymer having terminal polystyrene units and 
olefin elastomeric midblock units; and 

5 an ethylene alpha-olefin polymer, said polymer being a 

substantially linear olefin polymer characterized as having 

a) a melt flow ratio. Iio /h £ 5.63; 

b) a molecular weight distribution, M w /M n , defined by 
the equation M w /M n > (I 10 /I 2 ) -4.63, and 

10 c) a critical shear stress at onset of gross melt fracture 

of greater than about 4 x 10 6 dyne/cm 2 . 



2. The composition of claim 1 wherein said block copolymer 

1 5 is selected from SEBS, SBS, SEPS and SIS. 



3- The composition of claim 1 wherein the substantially 

linear olefin polymer is further characterized as a copolymer of 
2 0 ethylene with a C3-C20 alpha-olefin. 



4 - The composition of claim 1 which further includes a 

plasticizing amount of processing oil in an amount ranging from 0 to 
25 1000 parts of oil per 100 parts of elastomer. 



19 



WO 95/27756 



PCTAJS95/04280 



5. The composition of claim 4 wherein said processing oil. is 
selected from mineral oil, paraffinic oil and naphthinic oil and liquid 
polybutene oil and the amount ranges from 20 to 200 parts of oil per 

5 100 parts of elastomer. 

6. The composition of claim 1 , wherein the ratios of block 
copolymer to ethylene alpha-olefin polymer range from 1:10 to 10:1. 

10 

7. A method of forming an elastomeric composition having a 
desired predetermined hardness, comprising the steps of: 

admixing a block copolymer having terminal polystyrene 
1 5 units and olefin elastomeric midblock units with an ethylene alpha- 
olefin polymer, said polymer being a substantially linear olefin 
polymer characterized as having 

a) a melt flow ratio, Iio /I2 ^ 5.63; 

b) a molecular weight distribution, M w /M n , defined by 
20 the equation M w /M n > (ho /I2 ) -4.63, and 

c ) a critical shear stress at onset of gross melt fracture 
of greater than about 4 x 10 6 dyne /cm 2 ; and 

forming said admixture into said elastomeric composition. 

* 

25 

8. The method of claim 7 wherein said block copolymer is 
selected from SEBS, SBS, SEPS and SIS. 
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20 



9. The method of claim 7 wherein the substantially linear 

olefin polymer is further characterized as a copolymer of ethylene 
with a C3-C20 alpha-olefln. 



10. The method of claim 7 which further includes adding a 

plasticizing amount of a processing oil in an amount ranging from 0 
to 1000 parts of oil per 100 parts of elastomer. 



11. The method of claim 10, wherein said processing oil is 

selected from mineral oil, paraffinic oil and naphthinic oil and liquid 
polybutene oil and the amount ranges from 20 to 200 parts of oil per 
15 100 parts of elastomer. 



12. The method of claim 7, wherein the ratios of block 

copolymer to ethylene alpha-olefln polymer range from 1:10 to 10:1. 
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AMENDED CLAIMS 

[received by the International Bureau on 15 August 1995 (15.08.95); 
original claims 1, 2, 7 and 8 amended; remaining claims unchanged (2 pages)] 

1. An elastomeric composition having a desired 

predetermined hardness, comprising a blend of: 

a block copolymer having terminal polystyrene units and 
hydrogenated ethylene-olefin elastomeric midblock units; 
5 an ethylene alpha-olefin polymer, said polymer being a 

substantially linear olefin polymer characterized as having 

a) a melt flow ratio, Iio /I2 ^ 5.63; 

b) a molecular weight distribution, M w /M n , defined by 

the equation M w /M n £ (ho /I2 ) -4.63, and 

10 c ) a critical shear stress at onset of gross melt fracture 

of greater than about 4 x 10 6 dyne/cm 2 . 



2. The composition of claim 1 wherein said block copolymer 
1 5 is selected from SEBS and SEPS. 

# 

3. The composition of claim 1 wherein the substantially 
linear olefin polymer is further characterized as a copolymer of 

2 0 ethylene with a C3-C20 alpha-olefin. 

■ 

4. The composition of claim 1 which further includes a 
plasticizing amount of processing oil in an amount ranging from 0 to 

25 1000 parts of oil per 100 parts of elastomer. 
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5. The composition of claim 4 wherein said processing oil. is 

selected from mineral oil, parafflnic oil and naphthinic oil and liquid 
polybutene oil and the amount ranges from 20 to 200 parts of oil per 
100 parts of elastomer. 



6. The composition of claim 1 , wherein the ratios of block 

copolymer to ethylene alpha-olefin polymer range from 1:10 to 10:1. 



7. A method of forming an elastomeric composition having a 

desired predetermined hardness, comprising the steps of: 

admixing a block copolymer having terminal polystyrene 
units and hydrogenated ethylene-olefin elastomeric midblock units 
with an ethylene alpha-olefin polymer, said polymer being a 
substantially linear olefin polymer characterized as having 

a) a melt flow ratio, Ii 0 /I 2 2> 5.63; 

b) a molecular weight distribution, M w /M n , defined by 
the equation M w /M n ;> (I 10 /I 2 ) -4.63. and 

c) a critical shear stress at onset of gross melt fracture 
of greater than about 4 x 10 6 dyne/cm 2 ; and 

forming said admixture into said elastomeric composition. 



8. The method of claim 7 wherein said block copolymer is 

selected from SEBS and SEPS. 
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STATEMENT UNDER ARTICLE 19 



Replacement claims 1, 2, 7 and 8 conform to like claims pending in the 
corresponding United States application in which the block copolymer has 
been limited to SEBS type materials and do not cover SBS types. 



» 
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